E-cadherin expression during the differentiation of human trophoblasts.
The morphologic and functional differentiation of human trophoblast cells culminates in the formation of the terminally differentiated multinucleated syncytial trophoblast. In culture, isolated mononuclear cytotrophoblasts aggregate and then fuse to form syncytia, recapitulating the in vivo process. In the present studies, we investigated the expression of the Ca(2+)-dependent cell adhesion molecule (CAM), E-cadherin, during the morphologic differentiation of trophoblastic cells. Cytotrophoblasts were isolated from human chorionic villi, and JEG-3 and BeWo choriocarcinoma cells, cytotrophoblastic cell lines which under standard culture conditions are not fusion competent, were obtained by dispersion of ongoing cultures. Cultures were terminated at timed intervals and E-cadherin was analyzed by immunocytochemistry and electron microscopy using specific antibodies. In addition, E-cadherin expression was investigated by western and northern blotting. During the aggregation of cytotrophoblasts, E-cadherin was localized on the cell surface at points of cell-cell contact and could not be demonstrated following cellular fusion. In contrast, it remained on the surface of aggregated JEG-3 and BeWo cells throughout the duration of culture. Western blot analysis revealed a time-dependent increase in E-cadherin (120 x 10(3) Mr) which coincided with maximal aggregate formation at 24 h in both normal cytotrophoblasts and JEG-3 cells. A marked reduction of E-cadherin in fusing cytotrophoblasts was subsequently observed as syncytial trophoblasts became the predominant cellular form in culture. In agreement with the immunohistochemical observations, there was no change in E-cadherin levels in the non-fusing JEG-3 cells. Northern blotting demonstrated a significant reduction in the 4.5 kb transcript in fusion-competent cells over the 96 h of culture. Exposure of the normally non-fusing BeWo cells to 1.5 mM 8-bromo cyclic AMP induced cellular fusion and syncytium formation. This process was accompanied by a disappearance of E-cadherin from the cell surface as assessed by immunocytochemistry and western blotting and a parallel reduction in the abundance of the E-cadherin mRNA. Immunoneutralization experiments using an antiserum directed against the extracellular domain of cadherins inhibited syncytium formation in normal trophoblasts compared to an antiserum against the E-cadherin cytoplasmic tail, which had no effect upon aggregation and fusion of these cells. We conclude that E-cadherin exists in a dynamic state in fusion-competent cytotrophoblasts and that down regulation of its gene expression coincides with cellular fusion. In addition, this process appears to be cyclic AMP-mediated in BeWo choriocarcinoma cells.(ABSTRACT TRUNCATED AT 400 WORDS)